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What We Believe We Can Address in 
Option Evaluation (from Jan meeting)


Cost Determination
1. What systems will have to do 


when triggered into action 
(options and expert opinion)


2. What states will have to do to 
implement (ASDWA experts/ 
surveys)


3. The cost of the aggregate actions
4. Cost distribution across system 


types and household costs


Benefit Determination
1. Likelihood of finding e.coli under 


different monitoring schemes (6- 
year review data analysis)


2. Type and distribution of 
investigative and response 
activities, other than monitoring 
(analysis of Cost item 1)


3. Impact on state implementation 
(ASDWA experts/surveys)


The number of systems that will be triggered into action based upon 
monitoring strategy (6-year review data) and other provisions
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Raw Data Occurrence
Model


Simulation 
Model


Corrective
Action Costs


Cost Development Framework


Investigativ 
e


Costs


•37 States Data
•61% of US 
systems
•32% of population


•Informed from Raw Data
•Estimates TC & EC % 
positive rates
•Provides input for 
baseline monitoring costs


•Predicts indicator and trigger 
rates by system type and size 
based on monitoring frequency


•Estimates cost and 
distribution of investigative 
actions
•Includes State actions and 
costs


•Estimates cost and 
distribution of corrective 
actions
•Includes State actions and 
costs


10,000 simulations per category


National 
Costs


•Total national cost
•By system size and 
type 
•Household cost


4
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Agenda for Meeting:  Presentation II 
Current TCR Implementation


Today’s Objective: Provide a baseline for current 
costs for monitoring.


Compliance of systems by categories
Baseline and reduced monitoring, as implemented by 
primacy agencies
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Agenda for Meeting:  Presentation II 
Current TCR Implementation


Presentation includes:
Number and percent of non-acute and acute 
violations
Baseline, repeat, and follow-up monitoring costs


Presentation does not yet include:
Public notification costs
Voluntary actions taken by systems to assess and 
correct problems
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Agenda for Meeting:  Presentation III 
Baseline and Reduced Monitoring Variations


Today’s Objective: Provide an estimate of 
the impact of varying baseline monitoring 
provisions on monitoring costs.
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Agenda for Meeting:  Presentation III 
Baseline  and Reduced Monitoring Variations


Presentation includes:
Costs of conducting baseline monitoring under 
current rule as implemented and four additional 
variations, with and without reduced monitoring


Presentation does not yet include:
Incidence of TC and EC positives under different 
monitoring scenarios
Costs for repeat/follow-up monitoring that would 
result from positives
Predicted actions to be taken by systems and states 
under different provisions
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Agenda for Meeting:  Presentation IV 
Assessment/Corrective Action Variations


Today’s Objective: Provide an estimate of the 
sensitivity in costs for different trigger 
approaches as it affects assessments and 
corrective actions


Uses fixed number of systems triggered at 
different levels calculated from 6-year review 
database (based on current monitoring scenario)
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Agenda for Meeting:  Presentation IV 
Assessment/Corrective Action Variations


Includes assessment costs for five different 
trigger approaches
Does not include costs for corrective 
actions


Presents a summary of TWG work to date on 
identifying the types of actions that might occur
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Agenda for Meeting: 
Additional Discussion


Other proposed rule provisions not yet 
discussed in detail


Provisions for transition from current TCR 
to new rule
Are provisions helping target systems that 
need attention?
Timing for starting and completing an 
assessment and corrective actions
Seasonal systems
Other?
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Agenda for Meeting:  Presentation V


Priorities for research and information collection
Results of TWG analysis applying criteria to gaps to 
develop preliminary priorities


Discussion of mechanisms for implementing the 
recommendations
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Objectives of Presentation


Present analysis of baseline cost associated with 
the current TCR


As written
As implemented
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Current TCR System Categories
Category TNCWS NTNCWS CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
96,000


>96,000


Number of 
Systems 86,206 19,172 35,517 9,425 6,201 1,025 399


Source: Active, current systems, from SDWIS January 2006 frozen tables







Data Sources


Six-Year Review Compliance Monitoring Data 
from 37 States


For Analysis of TC+ & Non-Acute MCL Violations


Violation Data from SDWIS/FED
Acute MCL Violations


5
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Baseline Monitoring Assumptions
TCR as written:


CWS < 1,000 takes 1 sample/month
•


 


If system has no history of coliform contamination 
in its current configuration and a sanitary survey 
within the last 5 years shows that the system is 
supplied by a protected groundwater source and 
has no sanitary defects, then the State may reduce 
monitoring to quarterly


NCWS < 1,000 using SW or GWUDI takes 1 sample/month, 
same as CWS of same size
NCWS < 1,000 using GW takes 1 sample/quarter


•


 


If sanitary survey shows system free of defects, 
the State may reduce the sampling frequency
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Reduced Monitoring under Current 
TCR


Current TCR as implemented:
Some States/Primacy Agencies will not allow reduced 
monitoring or require a greater amount of monitoring
Some States/Primacy Agencies allow quarterly or 
annual monitoring for certain categories of systems


Only State/Primacy Agency data available
Assumed that if reduced monitoring was allowed, all 
systems meeting the criteria in that State would go to 
reduced monitoring
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States/Primacy Agencies with 
Provisions for Reduced Monitoring


Number of States/Primacy Agencies 
(67 total)


Monitoring Provision CWS GW TNCWS GW NTNCWS 
GW


No reduced monitoring (at 
least monthly samples)*


52 38 38


Quarterly samples 15 16 16


Annual samples** 0 13 13


* Includes 3 agencies requiring more than 1 sample per month and one agency 
requiring 8 samples per year for TNCWS
** Includes 2 agencies requiring 2 samples per year for NTNCWS and 
TNCWS







Summary of Systems by Categories
Category


TNCWS NTNCWS CWS
<1000 1,001 – 


4,100
4,101 – 
33,000


33,001 – 
96,000


>96,000


Total 86,206 19,172 35,517 9,425 6,201 1,025 399
Est. # Sampling 
annually 26,198 3,785 - - - - -


Est. # Sampling twice 
per year 12,396 2,609 - - - - -


Est. # Sampling 
quarterly 15,586 3,158 7,199 - - - -


Est. # Sampling six 
times per year 7,353 2,142 - - - - -


Est. # Sampling eight 
times per year 2,465 - - - - - -


Est. # Sampling monthly 22,051 6,683 26,627 - - - -
Est. # Sampling > 
monthly 164 794 1,687 - - - -


9


Note:  The current TCR includes many more categories than the ones shown here; categories were simplified for presentation
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Cost Components for Current TCR 
As Written


Baseline monitoring
Includes reduced monitoring where applicable


Repeat monitoring
Follow-up monitoring (if applicable)
State Costs


Administrative costs associated with tracking 
consequences of violations 
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Cost Components for Current TCR – 
Future Calculations


Baseline monitoring
Includes reduced monitoring where applicable


Repeat monitoring
Follow-up monitoring (if applicable)
Public notification
Voluntary investigative and corrective actions by 
systems and States


Not calculated yet
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Unit Costs used in Analysis


Size 
Category


Monitoring 
Costs per 
sample ($) Contract % in House


In House
≤1,000 $30.39 $86.30 0


1,001-4,100 $36.90 $88.90 0


4,101-33,000 $39.80 $90.10 0


33,001-96,000 $42.00 $91.00 50


>96,000 $44.20 $92.42 90
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Current TCR – Compliance Summary (#s)
Category


Cost ($)


TN- 
CWS


NTN-
CWS


CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
96,000


>96,000


# of Systems 86,206 19,172 35,517 9,425 6,201 1,025 399


Est. # Sampling 
less than monthly 63,999 11,693 7,199 - - - -


Est. # with at 
least 1 TC+/yr 9,931 2,274 5,988 1,598 1,649 452 305


Est. # with at 
least 1 Non-Acute 
/yr


4,431 1,108 2,195 534 442 25 9


Est. # with 2 Non-


 
Acute /yr 1,043 295 479 102 87 3 4


Est. # with 2 
consecutive Non-


 
Acute


750 203 305 63 35 4 4


Est. # with at 
least 1 Acute 371 71 110 17 19 6 3
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Current TCR – Compliance Summary (%s)
Category


Cost ($)


TN- 
CWS


NTN-
CWS


CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
96,000


>96,000


# of Systems 86,206 19,172 35,517 9,425 6,201 1,025 399


Est. % Sampling 
less than monthly 74.24% 60.99% 20.27% - - - -


% Systems with 
at least 1 TC+ 11.52% 11.86% 16.86% 16.95% 26.59% 44.11% 76.47%


% Systems with 
at least 1 Non-


 
Acute /yr


5.14% 5.78% 6.18% 5.67% 7.12% 2.41% 2.25%


% Systems with 2 
Non-Acute /yr 1.21% 1.54% 1.35% 1.08% 1.41% 0.34% 1.12%


% Systems with 2 
consecutive Non-


 
Acute


0.87% 1.06% 0.86% 0.67% 0.57% 0.39% 1.12%


% Systems with 
at least 1 Acute 0.43% 0.37% 0.31% 0.18% 0.31% 0.59% 0.74%
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Preliminary Cost of Complying with the TCR
Category


Cost ($)


TN- 
CWS


NTN-
CWS


CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
96,000


>96,000


# of Systems 86,206 19,172 35,517 9,425 6,201 1,025 399 
Baseline Monitoring 
Cost $24.6M $12.0M $31.3M $24.4M $79.4M $46.5M $34.7M


# of Systems with at 
least 1 TC+/yr 9,828 2,260 5,951 1,594 1,653 449 312


Repeat 
Monitoring Cost $9.6M $1.9M $3.2M $1.1M $1.0M $0.28M $0.34M


Follow-Up 
Monitoring Cost $8.4M $2.1M $3.2M $0.64M $0 $0 $0


Public Notification 
Cost TBD TBD TBD TBD TBD TBD TBD 


State Costs
$0.18M $44,056 $87,332 $21,349 $17,692 $983 $367 


Total Cost
$42.7M $16.0M $37.9M $26.2M $80.5M $46.7M $35.0M
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Category


Cost ($)


TN- 
CWS


NTN-
CWS


CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
96,000


>96,000


# of Systems 86,206 19,172 35,517 9,425 6,201 1,025 399 


Total Cost
$43.2M $16.2M $38.1M $26.2M $80.6M $46.7M $35.0M


Cost per System
$507 $848 $1,079 $2,786 $12,961 $45,910 $85,792 


Cost per 
Triggered System $2,332 $2,797 $2,039 -


 
$3,507 $3,880 $13,584 $46,531 $86,868


Cost per 
Household NA NA $11 $3.40 $2.96 $2.23 $0.71 


Cost per 
Household in 
Triggered System


NA NA $18.01 –


 
52.59 $4.73 $3.11 $2.26 $0.72


Preliminary Cost of Complying with the TCR 
(cont.)
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Category


Cost ($)


TN- 
CWS


NTN-
CWS


CWS


<1000 1,001 – 
4,100


4,101 – 
33,000


33,001 – 
100,000


>100,000


# of Systems 86,206 19,172 35,517 9,425 6,201 1,025 399 


Est. # Sampling 
less than monthly 63,999 11,693 7,199 - - - -


Total of As 
Written Costs $42.7M $16.0M $37.9M $26.2M $80.5M $46.7M $35.0M


Investigative 
Action Costs


TBD TBD TBD TBD TBD TBD TBD


Corrective Action 
Costs


TBD TBD TBD TBD TBD TBD TBD


Investigative 
State Costs


TBD TBD TBD TBD TBD TBD TBD


Total Cost TBD TBD TBD TBD TBD TBD TBD


Preliminary Cost of Complying with the TCR 
including Voluntary Actions
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Objectives of Presentation
Present preliminary analysis of number of systems 
qualifying for reduced monitoring
Present analysis of baseline monitoring costs with 
several variations
1.


 


As written/implemented
2.


 


Using size categories and monitoring from Option 2
3.


 


Using size categories and monitoring from Option 2 with 
provisions for reduced monitoring based on compliance 
history


4.


 


Using size categories and monitoring from Option 3b
5.


 


Using size categories and monitoring from Option 3b 
with provisions for reduced monitoring based on 
compliance history
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Reduced Monitoring Criteria


Estimated percent of systems that would qualify 
for reduced monitoring under several variations of 
criteria
Criteria considered from options discussed at Feb 
meeting


Historical incidence of TC+
Compliance history
Disinfection status
Sanitary survey results
Cross connection control program
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Historical incidence of TC+


Criteria: 
System has no TC+ samples 


Time period: 
past year or past two years


Data Source: 
37 state dataset


Assumptions:
2005 data is representative
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Compliance History
Criteria: 


System has no MCL or M&R violations 
Time period: 


past two years
Data Source: 


SDWIS
Assumptions:


2004-2005 data is representative
Excluded Ohio, tribes, and territories
Same % systems for all size NCWS
Same % systems for GW <1,000 - disinfected and 
unknown disinfection status







7


Disinfection Status
Criteria: 


System disinfects
Time period: 


n/a
Data Source: 


GWR EA 
•


 


CWS percent disinfecting from Third Edition of the Baseline 
Handbook, Table B1.3.3, except for systems serving >1 
million people. The three ground water systems serving >1 
million people all perform disinfection. 


•


 


NTNCWS and TNCWS percent disinfecting derived from 
Ground Water Disinfection Practices in the United States


Assumptions:
Several options proposed more specific criteria such as residual
disinfectant concentrations, which we did not have data to 
evaluate
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Sanitary Survey Results
Criteria: 


System has corrected all significant deficiencies from 
last sanitary survey 


Time period: 
Within 120 days


Data Source: 
ASDWA feedback from states with electronic sanitary 
survey tracking that provides stats on deficiencies


Assumptions:
Five states included are representative
Same % systems in each size category for GW and 
SW sources
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Cross Connection Control Program


Criteria: 
System has a CCC program acceptable to the state 


Time period: 
n/a


Data Source: 
State regulations (as posted online)


Assumptions:
State regulations represent what is actually 
implemented at all systems 
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Combined Reduced Monitoring 
Criteria


Used combinations proposed in option papers 
discussed at last meeting
Assumed criteria are independent 


% of systems that meet multiple criteria = product of % 
that meet all individual criteria


For costing, determined minimum and maximum 
% systems that would qualify for reduced 
monitoring under these various scenarios


Example: NTNCW disinfected GW < 1,000 
•


 


41% to 89% of systems would qualify for reduced 
monitoring
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Summary of Reduced Monitoring Criteria 
Analysis


System Category
Percentage of Systems that Might Qualify Under Criteria


TC+
1 year


TC+
2 year


No MCL 
or M&R


Disinf. 
Status


SS 
Result


CCC 
Prog.


TNCWS 80 -


 


90 70 -


 


78 71 0 -


 


100 86 -


 


100 0 -


 


100


NTNCWS 82 -


 


90 74 -


 


82 76 0 -


 


100 86 -


 


100 0 -


 


100


Undisinfected CWS < 
1,000


72 60 73 0 97 64


Disinfected CWS < 
1,000


83 -


 


90 72 73 -


 


80 100 97 52 -


 


64


CWS 1,001 –


 


4,100 90 NA 82 -


 


83 80 -100 86 58 -


 


60


CWS 4,001 –


 


33,000 90 NA 81 -


 


85 88 -100 100 62 -


 


63


CWS 33,001 –


 


96,000 90 NA 84 -


 


91 92 -100 100 72


CWS > 96,000 90 NA 88 -


 


90 97 -100 100 72 -


 


78
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Variation 1 Baseline Monitoring 
Assumptions (Current Rule as Implemented)


CWS < 1,000 takes 1 sample/month
•


 


If system has no history of coliform contamination 
in its current configuration and a sanitary survey 
within the last 5 years shows that the system is 
supplied by a protected groundwater source and 
has no sanitary defects, then the State may reduce 
monitoring to quarterly


NCWS < 1,000 using SW or GWUDI takes 1 
sample/month, same as CWS of same size
NCWS < 1,000 using GW takes 1 sample/quarter


•


 


If sanitary survey shows system free of defects, 
the State may reduce the sampling frequency


Other categories per current rule
Other reduced monitoring allowed by States (as described 
in previous presentations)
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Variation 2 Baseline Monitoring 
Assumptions


NCWS of all sizes:  1 sample/month
Non-disinfected CWS < 1,000:  2 
samples/month
Disinfected CWS < 1000:  1 sample/month
All other CWS:  Per current rule
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Variation 3 Baseline Monitoring 
Assumptions


NCWS of all sizes:  1 sample/month
Non-disinfected CWS < 1,000:  2 
samples/month
Disinfected CWS < 1000:  1 sample/month
All other CWS > 1,000:  Per current rule


Reduced monitoring for systems that qualify:
NCWS of all sizes:  1 sample/quarter
CWS < 1,000:  1 sample per quarter
CWS > 1,000:  no reduced monitoring
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Variation 4 Baseline Monitoring 
Assumptions


NCWS, GW, with no DS, <1,000:  1 
sample/month


•
 


GW CWS < 1,000 or NCWS >1,000 with DS:  3 
samples/month 


•
 


All SW, all other NCWS and CWS > 1,000:  Per 
current rule
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Variation 5 Baseline Monitoring 
Assumptions


NCWS, GW, with no DS, <1,000:  1 sample/month
•


 


GW CWS < 1,000 or NCWS >1,000 with DS:  3 
samples/month 


•


 


All SW, all other NCWS and CWS > 1,000:  Per current 
rule


Reduced monitoring for systems that qualify:
NCWS, GW, with no DS, <1,000:  1 sample/quarter
GW CWS < 1,000 or NCWS >1,000 with DS:  2 
samples/month
All SW, all other NCWS and CWS > 1,000:  Per current rule
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Cost Components for Baseline 
Monitoring Analysis


Baseline monitoring (routine only)
Includes reduced monitoring in scenarios where 
applicable


Repeat monitoring
Follow-up monitoring (if applicable)
Public Notification
Investigation
Correction


TWG was unable to 
complete this 
analysis, will be 
conducted by next 
meeting
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Unit Costs used in Analysis


Size Category
Monitoring Costs 
per sample ($) Contract % in House


In House


≤1,000 $30.39 $86.30 0


1,001-4,100 $36.90 $88.90 0


4,101-33,000 $39.80 $90.10 0


33,001-96,000 $42.00 $91.00 50


>96,000 $44.20 $92.42 90


Note:  Numbers have been taken from GWR analysis and may need to be updated
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Cost Summary for TNCWS (Routine Samples)
Category


Cost ($)


Variation


1 
(Current)


2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 
Monitoring


29,276 85,260 78,983 10,231 85,260 78,983 10,231


# Samples per 
month Baseline 1/3 or 1 1 1 1 1 or 3 1 or 3 1 or 3


Est. # Systems 
doing < monthly 
Monitoring


63,999 NA 6,277 75,029 NA 6,277 75,029


# Samples per 
month Reduced 1/12 NA 1/3 1/3 NA 1/3 to 2 1/3 to 2


Est. Total Cost 
of Baseline 
Monitoring


$24.6M $77.3M $73.5M $31.9M $138M $129M $57.0M


Est. Total Cost 
per System $288 $906 $862 $375 $1,614 $1,518 $669
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Cost Summary for NTNCWS (Routine Samples)
Category


Cost ($)


Variation


1 
(Current)


2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 
Monitoring


9,154 19,045 16,544 2,285 19,045 16,722 2,285


# Samples per 
month Baseline 1/3 or 1 1 1 1 1 or 3 1 or 3 1 or 3


Est. # Systems 
doing < monthly 
Monitoring


9,099 NA 2,323 16,760 NA 2,323 16,760


# Samples per 
month Reduced 1/12 NA 1/3 1/3 NA 1/3 or 2 1/3 or 2


Est. Total Cost 
of Baseline 
Monitoring


$12.0M $17.3M $15.9M $7.1M $33M $30M $14M


Est. Total Cost 
per System $628 $907 $834 $375 $1,737 $1,578 $741
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Cost Summary for Undisinfected CWS <1,000 
(Routine Samples)


Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
7,262 9,518 9,518 2,189 9,518 9,518 2,189


# Samples per 
month Baseline 1 2 2 2 1 or 3 1 or 3 1 or 3


Est. # Systems 
doing < monthly 
Monitoring


2,256 NA 0 7,329 NA 0 7,329


# Samples per 
month Reduced 1/3 NA 1/3 1/3 NA 1 or 2 1 or 2


Est. Total Cost of 
Baseline Monitoring $8.2M $19.7M $19.7M $7.1M $29.6M $29.6M $22M


Est. Total Cost per 
System $863 $2,071 $2,071 $742 $3,107 $3,107 $2,309


Est. Total Cost per 
Household $12.94 $31.07 $31.07 $11.13 $46.60 $46.60 $34.64
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Cost Summary for Disinfected CWS <1,000 
(Routine Samples)


Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
20,829 25,774 15,913 25,774 25,774 15,913 3,351


# Samples per 
month Baseline 1 1 1 1 1 or 3 1 or 3 1 or 3


Est. # Systems 
doing < monthly 
Monitoring


4,945 NA 9,861 NA NA 9,861 22,423


# Samples per 
month Reduced 1/3 NA 1/3 1/3 NA 1 or 2 1 or 2


Est. Total Cost of 
Baseline Monitoring $23.1M $26.7M $19.9M $11.2M $70M $61.7M $51M


Est. Total Cost per 
System $895 $1,036 $771 $435 $2,724 $2,395 $1,989


Est. Total Cost per 
Household $7.91 $9.15 $6.81 $3.84 $24.06 $21.15 $17.57
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Cost Summary for CWS 1,001- 4,100 
(Routine Samples)


Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
9,405 9,405 9,405 9,405 9,405 6,620 1,599


# Samples per 
month Baseline 2 2 2 2 2 2 2


Est. # Systems 
doing < monthly 
Monitoring


NA NA NA NA NA 2,785 7,806


# Samples per 
month Reduced NA NA NA NA NA 1 1


Est. Total Cost of 
Baseline Monitoring $24.4M $24.4M $24.4M $24.4M $24.4M $24.4M $24.4M


Est. Total Cost per 
System $2,592 $2,593 $2,593 $2,593 $2,593 $2,593 $2,593


Est. Total Cost per 
Household $3.16 $3.16 $3.16 $3.16 $3.16 $3.16 $3.16







24


Cost Summary for CWS 4,100 – 33,000 
(Routine Samples)


Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
6,216 6,216 6,216 6,216 6,216 3,945 1,055


# Samples per 
month Baseline 12 12 12 12 12 12 12


Est. # Systems 
doing < monthly 
Monitoring


NA NA NA NA NA 2,271 5,161


# Samples per 
month Reduced NA NA NA NA NA 1 1


Est. Total Cost of 
Baseline Monitoring $79.4M $79.4M $79.4M $79.4M $79.4M $79.4M $79.4M


Est. Total Cost per 
System $12,780 $12,780 $12,780 $12,780 $12,780 $12,780 $12,780


Est. Total Cost per 
Household $2.92 $2.92 $2.92 $2.92 $2.92 $2.92 $2.92
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Cost Summary for CWS 33,001 – 96,000 
(Routine Samples)


Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
1,018 1,018 1,018 1,018 1,018 660 113


# Samples per 
month Baseline 57 57 57 57 57 57 57


Est. # Systems 
doing < monthly 
Monitoring


NA NA NA NA NA 358 905


# Samples per 
month Reduced NA NA NA NA NA 1 1


Est. Total Cost of 
Baseline Monitoring $46.5M $46.5M $46.5M $46.5M $46.5M $46.5M $46.5M


Est. Total Cost per 
System $45,630 $45,630 $45,630 $45,630 $45,630 $45,630 $45,630


Est. Total Cost per 
Household $2.22 $2.22 $2.22 $2.22 $2.22 $2.22 $2.22
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Cost Summary for CWS > 96,000 (Routine Samples)
Category


Cost ($)


Variation


1 (Current) 2 3 4 5


Min on 
red.


Max on 
reduced


Min on 
reduced


Max on 
reduced


Est. # Systems 
doing ≥


 


monthly


 


Monitoring
408 408 408 408 408 346 42


# Samples per 
month Baseline 144 144 144 144 144 144 144
Est. # Systems 
doing < monthly 
Monitoring


NA NA NA NA NA 62 366


# Samples per 
month Reduced NA NA NA NA NA 1 1


Est. Total Cost of 
Baseline Monitoring $34.7M $34.7M $34.7M $34.7M $34.7M $34.7M $34.7M


Est. Total Cost per 
System $84,963 $84,963 $84,963 $84,963 $84,963 $84,963 $84,963


Est. Total Cost per 
Household $0.70 $0.70 $0.70 $0.70 $0.70 $0.70 $0.70
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This Presentation


Objectives


System compliance


Provisions


Improvement


Research


Assessment Action Options
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Objectives of Presentation
Present analysis of assessment actions with 
several variations
Present the preliminary TWG characterizations of 
assessments that would include different 
responses triggered after different events:


Level 1
Level 2


• Performed by system
• Performed by state
• Performed by 3rd party


Discuss potential follow-up actions based on 
findings of an assessment
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Assessment Assumptions for All 
Variations


Threshold to trigger action:
2 TC+ samples for systems taking less than 40 
samples/month
5% TC+ samples for systems taking 40 or more 
samples/month


Different levels of assessment:  
For first exceedance
For second exceedance in one year
For second consecutive exceedance
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Assessment Assumptions for All 
Variations (Continued)


Acute MCL violation
Using requirements from current rule for all options 
means there is no difference between options
Assessment and corrective actions have not yet been 
defined for acute MCL violations
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Assessment Elements 
Review of sample lab QC
Review of sample collection procedures
Review of system events (e.g. main breaks)
Analysis of operational data
Historical trends in data
Evaluation of condition of the sample tap
Evaluation of the conditions at the sample site
Evaluation of facilities in vicinity of sample (e.g. tanks)
Reporting
Other


Refer to Handout for Detailed List of Elements
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Groups of Assessment Elements 
Define Levels of Response


Definition of Levels:
Level 1 = basic self-evaluation
Level 2 = detailed evaluation


• 2A = performed by system
• 2B = performed by state
• 2C = performed by 3rd party


Elements include system effort to 
accompany/assist state or 3rd party assessors
Cost estimates are a preliminary calculation of 
labor costs only
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Variations for Assessment Actions


For all variations, used the number of systems 
triggered under the current rule as implemented
Two types of assessment approaches:


Do some elements = systems stop the assessment 
once they find a cause, so not all systems will conduct 
all elements on the list; cost developed by estimating 
the percentage of systems that might perform each 
element
Do all elements = all elements from list must be 
performed


All costs and estimates are preliminary and are 
shown here for discussion purposes only
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Current Rule as Implemented


Variation A represents the current rule as 
implemented


• Includes some triggered systems taking voluntary 
actions to assess and correct deficiencies that are 
identified


• Developed costs by estimating the percentage of 
systems that currently undertake actions – we are 
lacking real data to support these estimates


Not yet calculated
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Summary of Assessment Variations 
(for purposes of discussion only)


Possible Level of Assessment


Trigger Variation A 
(Implemented)


Variation B Variation C Variation D Variation E


First 
Exceedance 
(6,677 sys)


Implemented 
Baseline


Level 1, 
Some 
Elements


Level 1, All 
Elements


No action No action


Second 
Exceedance
(1,999 sys)


Implemented 
Baseline


Level 2, 
Some 
Elements, 
Self


Level 2, All 
Elements, 
Self


Level 1, 
Some 
Elements, 
Self


Level 1, All 
Elements, 
Self


Second 
Consecutive 
Exceedance 
(1,343 sys)


Implemented 
Baseline


Level 2, 
Some 
Elements, 
State


Level 2, All 
Elements, 
State


Level 2, 
Some 
Elements, 
Self


Level 2, All 
Elements, 
Self
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Level 1 vs. Level 2 Assessment
Examples of different LOE assessments based on 
different trigger levels


Weighted average hours below represent estimates for a 
system self-investigation and a “do some elements” style 
investigation
Hours are weighted by % of systems estimated to perform 
each element


Level 1 Level 2
System 
Hours


State 
Hours


System 
Hours


State 
Hours


NCWS<1000 7 2 9 3
CWS<1000 8 2 9 3
CWS serving 
33,000 - 96,000


15 2 124 3
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Who Conducts the Assessment
Examples of distribution of hours depending on who 
conducts the assessment


Weighted average hours below represent estimates for a 
level 2 investigation and a “do some elements” style 
assessment
Hours are weighted by % of systems estimated to perform 
each element


System 
Assessment


State 
Assessment


Third Party Assessment


System 
Hours


State 
Hours


System 
Hours


State 
Hours


System 
Hours


State 
Hours


3rd party 
Hours


NCWS<1000 9 3 6 8 6 2 9
CWS<1000 9 3 7 9 8 2 13
CWS serving 
33,000 - 96,000


124 3 94 87 109 3 115
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Do Some vs. All Elements
Examples of different styles of assessments


Weighted average hours below represent estimates for a 
level 1 system self-assessment
Hours are weighted by % of systems estimated to perform 
each element


Do some elements Do all elements
System 
Hours


State 
Hours


System 
Hours


State 
Hours


NCWS<1000 7 2 8 2
CWS<1000 8 2 8 2
CWS serving 
33,000 - 96,000


15 2 36 2
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Summary of National Assessment Costs 
(Labor Only)


Possible Level of Assessment


Variation A 
(Implemented)


Variation B Variation C Variation D Variation E


National 
System Costs


TBD $2,267,101 $3,069,541 $508,566 $548,169


National State 
Implementation 
Costs


TBD $1,260,593 $947,080 $209,732 $213,680


Includes 6,677 systems with 1 exceedance, 1,999 systems with 2 exceedances
in 12 months, and 1,343 systems with 2 consecutive exceedances


Very preliminary estimate:
National cost of baseline monitoring (157,000 systems) on the order of $300M
National cost of assessments (8,700 systems) on the order of $3M
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Questions to Consider


Development of these illustrative examples 
pointed out the need to define:


Triggers for an assessment
Different triggers leading to different types of 
assessment
Which elements belong in each type of assessment
The party/parties performing the assessment
Different types of assessments for different types of 
systems?
Whether some elements or all elements should be 
performed
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Follow-up Linked to Assessment 


Sample QC
Sample methodology
Sample tap
Sample site
Vicinity of sample site
Operational data
Historical trends


Laboratory error 


Sampling protocol 
not followed


Sample tap 
contaminated 


On-premise plumbing 
problem 


O&M activity near 
positive site 


Loss of chlorine 
residual 


August nitrification 
episodes


If a cause can be identified 
then response can be tailored 
to that cause.
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Numerous Potential Actions Exist
Procedural Changes


Increase Sampler Training
Install Dedicated Sample 
Tap


O&M Practices
Sample Tap Repairs
Additional Diagnostic 
Sampling
Shock disinfection (well)
Line Flushing
O&M SOP Training
O&M Plan Revision
Additional Process Control
Treatment Optimization
Storage Facility O&M
Repair Backflow Prevention 
Device


Advanced Flushing 
(unidirectional flushing, 
pigging, etc) 
Temporary alternative 
water source
Change in disinfection
Increase residual near TC+ 
obs.
Increase residual at source
Change disinfectant


Capital Investments
Storage facility modification
Change pressure 
management
Install CCC device
Install / modify treatment
Lining / Replacing pipe


Selecting what 
activity will be 
effective in 
response to any 
specific 
situation will be 
based on local 
conditions.


Repair  / Construct 
new source
Elimination of dead 
ends 
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Selecting an Effective Response


Determining how to most effectively obtain the 
greatest impact will drive


What follow-up actions are taken
What order the actions are undertaken
How aggressively


• How quickly
• How large an area affected


This drive for an effective response is thwarted in 
many instances by the lack of a definitive signal 
as to the exact cause of positive samples
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Problem Definition Groupings
Uncertainty in meaning of 
positive sample


Few positive samples
Sporadic occurrence


Patterns associated with 
sampling process


Particular sample site
Field staff
Particular laboratory


Nominal linkage to 
identifiable activities


New main put into service
Facility plumbing 
renovation project


Water system line 
flushing program near 
sample site


Temporal distribution in 
observations


Warm weather months
Low-water demand 
periods or locations


Source related
Well appears to be 
contaminated


We currently have limited data to 
discern how frequently different types 
of problem scenarios occur.
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Simplify to a General Case 
(for cost estimating purposes, if required)


Lacking information to apportion activity 
among realistic scenarios, we identified 
the activities that might occur most 
frequently in a CWS:


Flushing
Elevating residual in distribution system
Refresher training
Storage tank O&M
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Trends Driving Level of Effort


The extent of activities attempted to resolve a 
situation will increase:


As positives are observed over a progressively larger 
number of sampling periods without resolution
With higher levels of state involvement


• States do not typically get involved until there are 
multiple positive sample periods


Based on the complexity of the problem scenario 
• For example, correcting a bad sampling habit is 


simpler, quicker, and cheaper than modifying a 
storage tank
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Appendix
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Description of Flushing
Localized flushing


Subdivision sized area 
(several blocks to small 
development)
Emphasis is on 
removing stagnant water
Frequently combined 
with elevating 
disinfectant residual


Costs
Minimum of a two 
person team, more often 
3+ field crew


Duration 1 ½ days in 
that locale


• Day 1 – Flushing 
activity


• Day 2 – Follow-up 
monitoring 


Costs not considered 
are incidental damage to  
valves, streets, etc.; 
dechlorination
Personnel time, lost 
water, vehicle
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Description of Elevating Residual
In-the field application of 
chlorine to achieve target 
disinfectant residual at a 
target sampling location 
for treatment area
In smaller systems 
residual can be elevated 
at the treatment facility
In limited number of 
instances residual can be 
elevated at booster 
stations


Costs - Field application
Similar to flushing 
Costs not considered are 
incidental damage to  
valves, streets, etc.; 
dechlorination
Personnel time, lost 
water, vehicle


• Vehicle now includes 
mixing tank, pumps, 
etc; price varies with 
sophistication


Costs – At fixed facility
Limited to WTP operator 
adjusting residual
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Description of Refresher Training
Training in TCR sampling
Content reviews purpose, 
methods, sampling 
SOPs, and internal 
coordination


May involve outside 
trainer for smaller 
systems
In-house training for 
larger systems


Costs 
3 hours for each trainee
Assumed that material for 
training was already 
compiled
3 hours for trainer
Assumed


• Utilizes existing 
facilities 


• Common base of 
operations assumed.
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Executive Summary - 
Report of the 
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Objective


Provide an overview of the recommendations of 
the EPA Small Business Advocacy Review 
Panel (SBAR Panel) on


The Revisions to the Total Coliform Monitoring 
and Analytical Requirements and 


Consideration of Distribution System Issues
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Small Business Advocacy Review


• A process to comply with the Small Business Regulatory 
Enforcement Fairness Act (SBREFA)


• Prior to proposing a rule, EPA engages small entity 
stakeholders to learn more about their concerns and 
ideas


• If EPA believes that the rule may have a significant 
economic impact on a substantial number of small 
entities, or is uncertain about it, EPA begins the Panel 
process. 


• The process provides an opportunity for small entities to 
supply EPA with information to consider regarding the 
impact of different options under consideration.
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SBAR Panel Members


• EPA lead office developing the rule - Pamela Barr, 
OGWDW/SRMD


• EPA’s Small Business Advocacy Chair - Alexander 
Cristafaro, OPEI 


• Chief Counsel for Advocacy of the Small Business 
Administration - Thomas M. Sullivan (Represented by 
Kevin Bromberg)


• Administrator, Office of Information and Regulatory 
Affairs, Office of Management and Budget – Susan E. 
Dudley  (Represented by Jim Laity)
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SBAR Panel Process
• EPA and SBA identified potential representatives of 


small entities (PWSs serving less than 10,000 persons 
per day). 


• Panel appointed a group of official Small Entity 
Representatives (SERs). 


• EPA convened the SBAR Panel on January 28, 2008
• The Panel reviewed background material with the SERs 


and collected advice and recommendations from them 
regarding potential impacts on small entities and 
alternatives to the rule.


• Panel had 60 days to consider SER comments in 
addition to other rule-related materials prepared by EPA.







6


SBAR Panel Process (cont.)


• Panel prepared a report, including an executive 
summary, on the potential small entity impacts of 
the rule and on possible ways to reduce those 
impacts. 


• The report and executive summary were sent to to 
the Administrator of EPA on March 31, 2008.


• The Panel report is considered by the Agency as it 
makes decisions on the proposed rule.  


• EPA makes Panel report publicly available by 
including it in the rulemaking record docket once 
the proposed rule is issued. 
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Findings and Recommendations
The Panel supports an approach that uses TC as 


trigger for investigation and/or corrective action.


With the appropriate monitoring, investigation and 
corrective action elements, The Panel believes that 
such an approach can be structured to maintain the 
level of public health protection in the current TCR.
– Under such an approach E. coli would serve as the basis for an acute 


MCL violation and trigger for immediate PN.
– EPA should develop a toolbox of appropriate enforceable investigative 


and corrective action responses.
– EPA should develop an approach that includes flexibility to rely on 


system operators and primacy state regulatory authorities expertise 
where appropriate.


– The TCR should continue to meet the three objectives of the 1989 rule.
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Findings and Recommendations
SER comments:
• TC(+) samples could serve better purpose by 


triggering assessment or corrective action 
requirements appropriate to water system type 
and complexity


• PN requirement based only on Total Coliforms is 
ineffective, confusing, and leads to unnecessary 
public distrust


• Any corrective action requirements should leave 
flexibility to the operator to respond in an 
appropriate manner, given the wide variability in 
system sources, configurations, and issues.
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Findings and Recommendations – Monitoring
EPA should develop options that would ensure that 


routine monitoring and reduced monitoring 
provisions appropriately balance risk and cost and 
ensure protection of public health.
– Criteria that may be appropriate to determine monitoring 


frequency include:  system size, sanitary survey results, 
compliance history, past monitoring results, system 
configuration, source type, source water vulnerability, treatment 
in place, operator training. 


– EPA should specifically tailor small system repeat monitoring 
requirements to the characteristics and situations of different 
system types, where practicable. Could include targeting more 
frequent monitoring for small CWS and/or NCWS to high risk 
sites or systems.


– EPA should consider public health protection and the resources 
required in tracking changes in monitoring frequency when 
considering criteria to reduce or increase monitoring.
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Findings and Recommendations – Monitoring


SER comments: 
– Several SERs were concerned that current the TCR 


monitoring scheme allows States to reduce 
monitoring to quarterly or annually, which may not be 
sufficiently protective of public health. 


– SERs commented that requirements should be 
different for water systems without a DS (e.g. 
TNCWSs), because the system is much simpler and 
less vulnerable to sanitary breaches.


– Most SERs expressed concern with the current 
repeat and next-month routine sampling requirements 
following a TC(+).
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Findings and Recommendations – 
Indicators and Methods


EPA should continue to evaluate what parameters are 
most appropriate for routine monitoring and as 
potential triggers for investigative and corrective 
actions.
– EPA should assess advantages/disadvantages of allowing the 


use of FC as alternative indicator to E. coli and the appropriate 
role for monitoring disinfectant residual.


– EPA should continue to evaluate the possible use of methods 
that will provide a rapid result for both TC and E. coli, so that any 
additional action(s) can be commenced as timely as possible.


– EPA should consider whether there is analytic value in receiving 
a colony count, as well as a presence/absence result, and tailor 
analytic requirements accordingly.
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Findings and Recommendations – Misc.
EPA should continue to evaluate whether it is 


appropriate to further differentiate TCR requirements 
based on differences in water systems.
– SERs suggested that different requirements might be advisable 


for different system classes (e.g. type, size, configuration).


EPA should continue to ensure that any revisions to 
the TCR be coordinated with, and do not duplicate or 
conflict with, the requirements of related rules. 
– SWTR, IE, LT1, LT2, TTH, Stage 1, Stage 2 DBP and GWR
– Consider how best to conform the sanitary survey requirements 


in the different rules.


EPA should also assess the need for revisions to 
reporting and recordkeeping requirements and will 
consider them in any estimation of the burden and 
benefits of any changes to the rule.
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This Meeting’s Presentation


Objectives


System compliance


Provisions


Improvement


Research
Information Collection 
and Research Priorities
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Purpose of Presentation
Describe the process used by the TWG to 
prioritize gaps for distribution system 
research and information collection


Summarize the high priority gaps 
preliminarily identified by the TWG and 
discuss:


How the gaps relate to the use of information 
to make decisions in the future
How to include gaps in the agreement in 
principle
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Questions to Consider


1. What research should be conducted, or 
information collected, to help characterize risk 
in the distribution system?


2. If there are issues where we know there is a 
risk, do we have enough information to mitigate 
that risk?  Would closing a gap provide that 
information?


3. Depending on the time cycle for research and 
information collection that is selected by the 
FAC, which gaps should be prioritized for 
completion in the first cycle?
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Distribution System Issues Selected for 
Further Analysis
1. Cross-connections and backflow of contaminated water
2. Contamination due to storage facility design, operation, 


or maintenance
3. Contamination due to main installation, repair or 


rehabilitation practices
4. Contaminant intrusion due to pressure conditions and 


physical gaps in distribution system infrastructure
5. Significance and control of biofilm and microbial growth
6. Nitrification issues that lead to public health effects
7. Accumulation and release of contaminants from 


distribution system scales and sediments
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8 Gap Areas that provide Decision Relevance


1. Analytical framework for assessing occurrence and 
exposure


2. Public health data plan
3. Contributing factors to the event
4. National occurrence of contaminants 
5. Measurement of water quality contaminants or 


indicators 
6. Fate and transport of contaminants 
7. Control measures [research on new & improved 


measures and effectiveness]
8. National characterization of existing control measures 
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Criteria for Rankings Identified by FAC
• Affects public health
• Informs actions to protect public health 
• Completes gaps in this issue area
• Improves understanding of the effectiveness of 


mitigation options
• Fills gaps in multiple issue areas
• Efficiency
• “Do-ability”
• Relative cost
• Duration
• Applicability to PWSs
• Regulatory and policy decisions previously made on 


the issue
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High Priority Gaps that when completed 
will provide:


Issue Sufficient Info to 
Determine Need for Action


Sufficient Understanding 
of Mitigation Measures


CC and BF


Storage


Mains


Intrusion


Biofilm


Nitrification


Accumulation
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Cross-Cutting Gaps that Applied to All 
Issue Areas were Identified


Analytical Framework:
Needs to go first in all issue areas


Public Health Assessment Plan 


Fate & Transport of Contaminants
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Cross-Cutting Gap:  Analytical 
Framework
An iterative process (model, decision tree) by which to: 


Evaluate the key input factors that must be in place 
to inform the regulatory process
Illustrate how the key factors and influencing 
variables interact 
Help assess the significance of critical data and 
information gaps
Includes data assessment and data management 
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Cross-Cutting Gap:  Public Health 
Assessment Plan


A Public Health Assessment Plan, integrated 
across the 7 priority issues, is needed to:


Evaluate the state of knowledge of public health data 
relevant to the 7 distribution system issues, and 
Assess the needs for additional public health data and 
the means to collect that data, or
Determine the impact of not having that data in either a 
qualitative or quantitative format. 
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Cross-Cutting Gap:  Fate and 
Transport of Contaminants


Need to better understand the chemical, 
physical and microbial changes to contaminants 
in the distribution system, and the mechanisms 
whereby contaminants travel and are retained 
within the distribution system.
Need to determine most appropriate monitoring 
approach(es) to capture contamination events 


Sample collection approach
Modeling
Data assessment/management
Will present a significant challenge for research and 
will require a long-term approach
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Analysis for 7 Issue Areas


After cross-cutting gaps had been identified, 
further evaluated the issue areas using the 
criteria to rank gaps as low, medium or high


Ranked the gaps that need to be conducted first as 
“high”


Summary by issue area follows
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Cross-Connections and Backflow
Factors contributing to CC or BF events such as 
pressure loss are somewhat understood but we are 
lacking a national picture. Identification of factors is 
do-able in 5-year time frame (high)
Some contaminant data exists from reported incidents 
(low)
Some research on contaminant measurement during 
events is ongoing (med)
Control measures are well understood (low) 
While CCC programs exist, there seem to be barriers 
to implementation that would need to be better 
understood to develop a national program.  Do-able to 
gather this data in a 5-year time frame (high)
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Storage Facilities
Factors contributing to events such as deficiencies in 
design or O&M are somewhat understood but we are 
lacking a national picture.  Identification of factors is do-
able in 5-year time frame (high)
Have some case study data on occurrence of different 
contaminants but again, are lacking a national picture 
(high)
Measurement methods for contaminants are well 
understood (low)
Control measures are well understood (low)
Have some data on the effectiveness of control 
measures from sanitary surveys but no national picture 
(med)
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New & Repaired Mains
Data is not available on the national occurrence of 
factors contributing to contamination (high)
Monitoring of contaminants is difficult to do, lacking 
a national picture of contaminant occurrence (med)
Measurement methods for contaminants are well 
understood (low)
Control measures are well understood (low)
National characterization of the impact of different 
control measures does not exist and would be 
important for evaluating their effectiveness and 
developing a national program (high)
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Contaminant Intrusion
Fundamental research is needed to fully understand contributing 
factors to risk, including frequency and magnitude of events  
(high)
Difficult to develop a national picture of contaminant occurrence 
from measured data, will likely require a modeling effort that 
builds upon fundamental research (med)
Measurement methods for contaminants are well understood 
(low)
Research is ongoing about control measures, likely to be 
incorporated into other pressure management strategies (low)
National characterization of the effectiveness of control 
measures has not been done and could be done along with 
fundamental research (high)
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Biofilm and Microbial Growth
Fundamental research is needed on the interaction of 
contributing factors such as high organic content with the 
microbial ecology, including pathogens.  Some research is 
ongoing (med)
National understanding of the ability of pathogens to live, 
grow & detach from biofilms is needed.  Fundamental 
research would help inform public health risks (high)
Measurement methods for contaminants are somewhat 
understood (med)
We have some understanding of control measures but need 
findings of fundamental research first (med)
National characterization of the effectiveness of control 
measures depends on getting a better understanding of 
fundamental mechanisms (med)
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Nitrification


Need to more clearly understand contributing 
factors to nitrification events.  This could be done 
in conjunction with a national occurrence study 
(high)
Health effects and measurement methods are 
already known (low)
Control measures are somewhat understood (med)
National characterization of the effectiveness of 
control measures could be done after the national 
occurrence study identifies factors (med)
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Contaminant Accumulation & Release


Contributing factors such as the type of contaminant can be 
deduced from source water data (med)
National occurrence of the phenomenon is needed to make 
a regulatory decision.  Contaminants and their health effects 
are generally well known, just lacking the national picture 
(high)
Measurement methods for contaminants are well understood 
(low)
Control measures are understood for source water treatment 
but not for accumulation & release mechanisms (med)
National characterization of effectiveness of control 
measures could be done once the previous gaps have been 
addressed (med)
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High Priority Needs (1 of 4) 







22


High Priority Needs (2 of 4)
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High Priority Needs (3 of 4 )







24


High Priority Needs (4 of 4 )
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Additional Consideration: Research and 
Information Collection Related to Current 
TCR


Not evaluated by TWG but should be included 
by FAC if appropriate
Might include topics such as:


Evaluation of analytical methods
Evaluation of monitoring and compliance data
Better understanding of Total Coliform , E. coli , and 
other indicators
Other unanswered questions
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Recommendations from TWG


A research program should be conducted in a 
systematic way with adequate funding and time
The analytical framework for each of the 7 
issues was selected as the highest priority 
because it sets up the analysis for follow-up 
work
Prioritization recommendations are the best 
professional judgment of the TWG members 
and are open for change by the FAC


Not all rankings achieved consensus within the group
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Questions to Consider


1. What research should be conducted, or 
information collected, to help characterize risk 
in the distribution system?


2. If there are issues where we know there is a 
risk, do we have enough information to mitigate 
that risk?  Would closing a gap provide that 
information?


3. Depending on the time cycle for research and 
information collection that is selected by the 
FAC, which gaps should be prioritized for 
completion in the first cycle?
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High Priority Gaps that when completed 
will provide:


Issue Sufficient Info to 
Determine Need for Action


Sufficient Understanding 
of Mitigation Measures


CC and BF Public Health Assessment Plan
Fate and Transport
Analytical Framework
Contributing Factors


National Characterization of 
CCC Programs


Storage Public Health Assessment Plan
Fate and Transport
Analytical Framework
Contributing Factors
Occurrence of Contaminants


Mains Public Health Assessment Plan
Fate and Transport
Analytical Framework
Contributing Factors


National Characterization of 
BMPs
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High Priority Gaps that when completed 
will provide:


Issue Sufficient Info to Determine Need 
for Action


Sufficient Understanding of 
Mitigation Measures


Intrusion Public Health Assessment Plan
Fate and Transport
Analytical Framework
Contributing Factors


National Characterization of 
BMPs


Biofilm Public Health Assessment Plan
Fate and Transport
Analytical Framework
Occurrence of Contaminants


Nitrification Public Health Assessment Plan
Fate and Transport
Analytical Framework
Contributing Factors
Occurrence of Contaminants


Accumulation Public Health Assessment Plan
Fate and Transport
Analytical Framework
Occurrence of Contaminants
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